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DETAILED ACTION 

Election/Restrictions 
Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-23 and 25-31 (if claim 23 is method) or claims 1-31 (if claim 24 is 
not method), drawn to apparatuses for delivering gases to a process 
chamber in a controlled manner, classified in class 118, subclass 715. 

II. Claims 24 and 32-41 (if claim 24 is method) else claims 32-41 , drawn to a 
method for monitoring and controlling delivery of a precursor, classified in 
class 427, subclass 248.1. 

Claim 24 recites a method. It is assumed applicant meant claim 24 to be 
apparatus. 

The inventions are distinct, each from the other because of the following reasons: 
Inventions I and II are related as process and apparatus for its practice. The 
inventions are distinct if it can be shown that either: (1) the process as claimed can be 
practiced by another and materially different apparatus or by hand, or (2) the apparatus 
as claimed can be used to practice another and materially different process. (MPEP § 
806.05(e)). In this case the apparatuses of I could be used to monitor the flow rate of 
the carrier gas in the process stream as a way to control the flow rate of the system. 

Restriction for examination purposes as indicated is proper because all these 
inventions listed in this action are independent or distinct for the reasons given above 
and there would be a serious search and examination burden if restriction were not 
required because one or more of the following reasons apply: 
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a. the inventions have acquired a separate status in the art in view of their 
different classification; 

b. the inventions have acquired a separate status in the art due to their 
recognized divergent subject matter; 

c. the inventions require a different field of search (for example, searching 
different classes/subclasses or electronic resources, or employing different 
search queries); 

d. the prior art applicable to one invention would not likely be applicable to 
another invention; 

e. the inventions are likely to raise different non-prior art issues under 35 
U.S.C. 101 and/or 35 U.S.C. 112, first paragraph. 

Applicant is advised that the reply to this requirement to be complete must 
include (i) an election of a invention to be examined even though the requirement 
may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing 
the elected invention. 

The election of an invention may be made with or without traverse. To reserve a 
right to petition, the election must be made with traverse. If the reply does not distinctly 
and specifically point out supposed errors in the restriction requirement, the election 
shall be treated as an election without traverse. Traversal must be presented at the time 
of election in order to be considered timely. Failure to timely traverse the requirement 
will result in the loss of right to petition under 37 CFR 1 .144. If claims are added after 
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the election, applicant must indicate which of these claims are readable on the elected 
invention. 

If claims are added after the election, applicant must indicate which of these 
claims are readable upon the elected invention. 

Should applicant traverse on the ground that the inventions are not patentably 
distinct, applicant should submit evidence or identify such evidence now of record 
showing the inventions to be obvious variants or clearly admit on the record that this is 
the case. In either instance, if the examiner finds one of the inventions unpatentable 
over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C. 
103(a) of the other invention. 

2. During a telephone conversation with Todd Patterson on 25 July 2007, a 
provisional election was made with traverse to prosecute the invention of Group I, 
claims 1-31. Affirmation of this election must be made by applicant in replying to this 
Office action. Claims 32-41 are withdrawn from further consideration by the examiner, 
37 CFR 1.142(b), as being drawn to a non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 .1 7(i). 
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Claim Objections 

1 . Claim 7 is objected to because of the following informalities: "adjustes". 
Appropriate correction is required. Claim 7 will be examined as "adjusts". 

Claim interpretation 
Claim 23, "a signal indicative of a concentration of the precursor ... controller ... 
is configured to maintain the concentration of the precursor and the volume flow rate of 
the process gas constant by adjusting the first valve and the second valve" will be 
interpreted as to maintain the concentration of the signal indicative of the precursor, 
possibly variable concentration or zero concentration. 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 4, 7, 18 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 4 recites the limitation "the temperature" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. It is assumed hereafter that "a 
temperature" for claim 4. 

For claims 7 and 18, it is not clear whether the flow refers to the flow of what? 
(The flow of second carrier gas or the flow of the process gas). It is assumed hereafter 
that said "constant flow" is the process gas. 



Application/Control Number: 10/700,328 
Art Unit: 1762 



Page 6 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1,3-11,1 3-23, and 25-31 are rejected under 35 U.S.C. 1 03(a) as being 

unpatentable over Iseki et al. (US 6174371 , hereafter '371 ), further in view of Ono (US 

5372754, hereafter 754). 

'371 teaches the limitations of: 

Claim 1 : An apparatus (Fig. 2) for controlling delivery of a precursor from a 
vessel (#10, vaporizer) to a process chamber (#50), comprising: a first carrier gas (the 
lower N 2 ) flowing into the vessel, whereby the first carrier gas is combined with the 
precursor (treating liquid, col. 7, lines 45-46); an output from the vessel in fluid 
communication with the process chamber; a second valve (#39) adapted to regulate a 
second carrier gas (the upper N 2 ) flowing to the process chamber (through mixer #38) 
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whereby the first and second carrier gases and the precursor are combined to form a 
process gas, and a controller (#72). 

Claim 1 1: A system comprising: a process chamber (#50); a gas delivery system 
(#30) adapted to deliver a precursor from a vessel (#10) containing the precursor to the 
process chamber via a process gas produced by flowing a first carrier gas (the lower N2) 
into the vessel and combining the first carrier gas with a second carrier gas (the upper 
N 2 ) flowing through a bypass around the vessel (as shown in Fig. 2); and an integral 
controller (controller #72 is capable of integrate signals, col. 10, lines 11-15). 

Claim 23: An apparatus for delivering of a precursor from a vessel (#10) to a 
process chamber (#50), comprising: a first carrier gas (the lower N 2 ) flowing through an 
input (#13) into the vessel; an output (#14) from the vessel in fluid communication with 
the process chamber; a second valve (#39) to regulate a second carrier gas (the upper 
N 2 ) flowing to the process chamber; a process gas comprising the first carrier gas, the 
second carrier gas and the precursor; and a controller (#72). 

Claim 13: A second valve (#39) controls the second carrier gas. 

Claims 3 and 5: The controller is configured to adjust the second valve (#39 is 
connected to controller #72). 

Claims 14 and 16: The integral controller is configured to adjust the second 

valve. 

Claim 4: The controller is configured to adjust a (the) temperature of the vessel to 
change the concentration of the precursor in the process gas (heater #12 connected to 
main controller #12, col. 8, line 65 to col. 9, line 5). 
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Claim 15: The integral controller is configured to increase a temperature of the 
vessel to increase the concentration of the precursor in the process gas. 

Claim 25: The controller is configured to increase a temperature of the vessel to 
increase the concentration of the precursor in the process gas. 

Claims 7 and 27: The second valve adjusts to maintain a constant flow (the 
apparatus is capable of). 

Claim 18: The second valve is adjusted to maintain a constant flow. 

Claims 8, 19, and 28: "The first carrier gas and the second carrier gas are the 
same" (N 2 , moreover, this is intended use). 

Claims 9, 21 and 30: "The first carrier gas and the second carrier gas are 
nitrogen." (Moreover, this is intended use). 

Claim 10, 22, and 31: Applicant is claiming an intended use of the parent 
apparatus claim. It has been held that a recitation with respect to the manner in which a 
claimed apparatus is intended to be employed does not differentiate the claimed 
apparatus from a prior art apparatus satisfying the claimed structural limitations. Ex 
parte Masham, 2 USPQ2d 1647 (1987). 

'371 further teaches the main controller #72 controls the partial pressure of 
treating liquid through adjusting flow control valve #39 (col. 9, lines 9-13), which 
requires a partial pressure sensor. The lower N 2 feed intrinsically needs a valve to 
regulate N 2 supply. '371 further teaches the partial pressure of the vapor of treating 
liquid may be adjusted by the treating liquid supply (col. 14, lines 58-65), in addition to 
the adjustment of diluting gas (using valve #39). 
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371 does not explicitly teach the other limitations of: 

Claim 1 : A first valve adapted to regulate the first carrier gas, a gas analyzer 
having an ultrasonic transducer or a mass flow meter adapted to generate a signal 
indicative of a concentration of the precursor in the process gas; and a controller 
configured to calculate a mass flow rate of the precursor based on the signal. 

Claim 11: A precursor monitoring apparatus disposed between the process 
chamber and the vessel, wherein the precursor monitoring apparatus has a gas 
analyzer to generate a signal indicative of a concentration of the precursor in the 
process gas or the signal is indicative of the flow rate of the precursor; and an integral 
controller to receive the signal. 

Claim 23: A first valve to regulate a first carrier gas, a gas analyzer to generate a 
signal indicative of a concentration of the precursor in the process gas or indicative of a 
process flow rate; and a controller to receive the signal and is configured to maintain the 
concentration of the precursor and the volume flow rate of the process gas constant by 
adjusting the first valve and the second valve. 

Claim 13: A first valve controls the first carrier gas. 

Claims 3 and 5: The controller is configured to adjust (both) the first valve and 
the second valve while maintaining the process gas with a constant flow. 

Claims 14 and 16: The integral controller is configured to adjust (both) the first 
valve and the second valve while, maintaining the process gas with a constant flow. 

Claims 6 and 26: The first valve adjusts to increase or decrease the 
concentration of the precursor in the process gas. 
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Claim 17: The first valve is adjusted to increase or decrease the concentration of 
the precursor in the process gas. 

Claim 20: The gas analyzer is selected from the group consisting of ultrasonic 
transducers, infrared spectroscopy, ultraviolet spectroscopy, gas chromatography, mass 
spectroscopy, mass flow meters and combinations thereof. 

Claim 29: a gas analyzer is selected from the group consisting of ultrasonic 
transducers, infrared spectroscopy, ultraviolet spectroscopy, gas chromatography, mass 
spectroscopy, mass flow meter and combinations thereof. 

754 is an analogous art in the field of liquid vaporizer (abstract), particularly in an 
extremely high accuracy of mass flow with adjustability (col. 2, lines 23-27), which 
meets the need of '371 for adjusting partial pressure of the vapor of treating liquid 
(abstract, last sentence). 754 provides a valve (Fig. 1 , #5a, col. 4, lines 34-35 or Fig. 8, 
MFC, col. 1 , lines 42-43) for the carrier gas to the liquid source. 754 further provides a 
gas analyzer (Fig. 1 , LC contains sensor, col. 4, lines 48-49 or Fig. 8, MFM, col. 1, line 
44) which calculates a mass flow rate of the precursor based on the sensor signal (col. 
4, lines 54-55 or col. 1 , lines 51-66) and the control of the valve that supplies carrier gas 
(Fig. 8). 

At the time the invention was made, it would have been obvious to a person 
having ordinary skill in the art to have adopted the valve for the carrier gas to the 
treating liquid, and the mass flow meter or the LC as taught in 754 to the apparatus of 
Fig. 2 of '371. 
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Motivation would have been to adjust the treating liquid (in addition to the 
adjustment of the diluting gas) to a specific liquid vapor partial pressure profile, as 
taught by '371 (col. 14, lines 58-65), with a reasonable expectation of success. This 
combination would have the capability of providing constant flow rate of process gas at 
specific concentration or partially pressure profile. 

4. Claims 2, 12, and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over "371 and 754, further in view of Renken et al. (US 4685331 , hereafter '331 ). 

'371 and '754, together, teach all limitations of claims 1,11, and 23. '371 further 
teaches the system is pulsed (col: 10, lines 1 1-15). 

'371 and '754, together, do not teach the limitation of: 

Claim 2: The controller is configured to adjust both the first valve and the second 
valve while the precursor is pulsed into the process chamber at a period of time in a 
range from about 0.01 second to about 5 seconds. 

Claim 12: The integral controller is configured to adjust both the process gas to 
be pulsed into the process chamber at a period of time in a range from about 0.01 
second to about 5 seconds. 

Claim 24: The precursor is pulsed into the process chamber at a period of time in 
a range from about 0.01 second to about 5 seconds. 

'331 is an analogous art in the field of mass flow meter for liquid or gas (field of 
the invention), particularly in highly accurate flow measurement (col. 2, lines 12-15), 
which meets the need of '371 for adjusting partial pressure of the vapor of treating liquid 
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(abstract, last sentence). '331 provides a sensor/valve assembly with response time 
less than 0.06 seconds (Fig. 1, col. 3, lines 20-23). 

At the time the invention was made, it would have been obvious to a person 
having ordinary skill in the art to have adopted the sensor/valve assembly as taught in 
'331 to the apparatus of Fig. 2 of '371 . 

Motivation would have been to accurately adjust the treating liquid and the 
adjustment of the diluting gas to a specific liquid vapor partial pressure profile, as taught 
by '371 (Fig. 3, col. 9, lines 8-23 and col. 14, lines 58-65), with a reasonable expectation 
of success. The above combination would have the capability of pulsing from 0.06 
seconds rate and up. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 
USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 
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5. 



Claims 1-31 are rejected on the ground of nonstatutory obviousness-type double 



patenting as being unpatentable over claims 1-14 and 24-35 of U.S. Patent No. 
6772072 in view of *371. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Keath T. Chen whose telephone number is 571-270- 
1870. The examiner can normally be reached on M-F, 8:30-5:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Cleveland can be reached on 571-272-1418. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 



Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. fW 



Conclusion 



273-8300. 



KC 





